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SULQFLSOHRIWKHUPDOVSUD\LVWRPHOWPDWHULDOIHHGVWRFNZLUHRUSRZGHULQFUHDVHYHORFLW\RIWKHPHOWDQGWRLPSDFW
RQDVXEVWUDWHPDWHULDO ZKHUHTXLFNVROLGLILFDWLRQ DQGGHSRVLWEXLOGXSRFFXUV0LJXHOHWDO7KHVXSHULRULW\
RI WKH FRDWLQJV SURGXFHG E\ WKHUPDO VSUD\ SURFHVV LV DVVRFLDWHG WR WKH QDWXUH RI WKH SURFHVV DQG WKH SURFHVVLQJ
YDULDEOHV ,QPRVW UHFHQW \HDUV WKHUPDOO\ VSUD\HG FRDWLQJV KDYH DOVR EHHQ SURJUHVVLYHO\ DSSOLHG WR ERLOHU WXEHV
SULPDULO\LQVXVFHSWLEOHDUHDVLQDQDWWHPSWWRFXWGRZQWKHGHJUDGDWLRQUDWHVDQGWRLQFUHDVHWKHOLIHH[SHFWDQF\RI
WKH WXEH1RUPDOO\ WKHVHFRDWLQJVDSSHDU WREH VHOHFWHGRQ WKHEDVLVRI WKHLU VXSHULRUKLJK WHPSHUDWXUHR[LGDWLRQ
UHVLVWDQFHDQGDUHSULPDULO\DOOR\VFRQVLVWLQJRIKLJKTXDQWLWLHVRIQLFNHODQGRUFKURPLXP
7KHUH LV DQ JURZLQJ DZDUHQHVV LQ WKH GHSRVLWLRQ RI QLFNHO FKURPLXP DOOR\V WR FRPSDFW ZLWK R[LGDWLRQ DQG
FRUURVLYHPHGLXPVDWHOHYDWHGWHPSHUDWXUH7KHVHFRDWLQJVSULPDULO\FRQVLVWRIFDUELGHSDUWLFOHVUHLQIRUFHGZLWKD
PHWDOOLF PDWUL[ KHQFH MRLQLQJ WKH SURSHUWLHV RI FHUDPLFFDUELGH W\SH PDWHULDOV &DUELGH EDVHG FRDWLQJV DUH
H[WHQVLYHO\ XVHG LQ FRUURVLYH DQG R[LGL]LQJ HQYLURQPHQWV IRU D YDULHW\ RI LQGXVWULDO DSSOLFDWLRQV:KHQ QLFNHO LV
DOOR\HGZLWKFKURPLXPWKLVHOHPHQWR[LGL]HVWR&U2 DWUDWHVZKLFKPLJKWPDNHLWDSSURSULDWHIRUXVHXSWRDERXW
&HYHQWKRXJKLQUHDOWLPHDSSOLFDWLRQVLWVXVHLVUHVWULFWHGWRWHPSHUDWXUHVOHVVWKDQDERXW& *RZDUG




RI LURQ  DQG QLFNHO  WKDW FRPSULVH WKH EDVH RIPRVW KLJK WHPSHUDWXUH DOOR\V DQG WKH VWUHVV IRUPDWLRQ WKURXJKRXW
WKHUPDO F\FOHV LV PLQLPL]HG $V D UHVXOW &U&EDVHG FRDWLQJV KDYH EHHQ DSSOLHG WR DQ H[WHQVLYH YDULHW\ RI
LQGXVWULDOSDUWVDVZHOODVFRPSRQHQWVXVHG LQVWHDPDQGJDVWXUELQHV.LPHWDO*XLOHPDQ\HWDO




VSUD\LQJ SURFHVV SURYLGLQJ GLVWLQFW ZHDU EHKDYLRXUV 6DKUDRXL HW DO  .DZDKDUD  VXJJHVWHG WKDW





6L FRDWHG DQGXQFRDWHGERLOHU WXEH VWHHOV KDYHEHHQ FRQGXFWHG LQ DLU IRU  F\FOHV DW DQ HOHYDWHG WHPSHUDWXUHRI
&7KH H[SHULPHQWV KDYH EHHQ FDUULHGRXW XQGHU F\FOLF FRQGLWLRQV DV WKH F\FOLF FRQGLWLRQV UHSUHVHQW DPRUH
SUDFWLFDO DSSURDFK WRZDUGV VROYLQJ WKH SUREOHP RI LQGXVWULDO RULJLQ ZKHUH FRQGLWLRQV DUHPRUH RU OHVV UHFXUULQJ




7KH)HEDVHG6XSHUDOOR\GHVLJQDWHGDV6XSHUIHU 0LGKDQL*UDGH FKURPHPRO\ VWHHOGHVLJQDWHGDV$670
6$7 DQG DXVWHQLWLF VWHHO GHVLJQDWHG DV0'1  0LGKDQL*UDGH ZHUH XVHG DV VXEVWUDWHPDWHULDOV 7KH
FKHPLFDOFRPSRVLWLRQRIWKHVXEVWUDWHDOOR\VLVUHSRUWHGLQ7DEOH7KHVSHFLPHQVZLWKQHDUGLPHQVLRQVRIPP u
PP u PPZHUHSUHSDUHGIRUR[LGDWLRQVWXGLHVSROLVKHGZLWK6L&SDSHUVGRZQWRJULW DQG ZHUH JULWEODVWHG
ZLWK$O2 EHIRUH+92)VSUD\LQJIRUGHYHORSLQJHQKDQFHGDGKHVLRQRIWKHFRDWLQJWRWKHVXEVWUDWH
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7DEOH&KHPLFDOFRPSRVLWLRQ:WRI ERLOHUWXEHVWHHOV
7\SHRIVWHHO )H 1L &U 7L $O 0R 0Q 6L &
6$7 %DO        
0'1 %DO        
6XSHUIHU %DO        
+92) VSUD\LQJ KDV EHHQ GRQH XVLQJ D +,32-(7  HTXLSPHQW 06 0HWDOOL]LQJ (TXLSPHQW &R3YW/WG
-RGKSXU ,QGLDZKLFKPDNH XVH RI WKH VXSHUVRQLF MHW JHQHUDWHG E\ WKH FRPEXVWLRQ RI OLTXLG SHWUROHXP JDV DQG
R[\JHQPL[WXUH$FRPPHUFLDOO\DYDLODEOH &U&1L&U SRZGHURIQRPLQDOFRPSRVLWLRQ >&U  1L  &@
ZWPHFKDQLFDOO\EOHQGHGZLWK6LZDVXVHGDV IHHGVWRFNDOOR\ $VDSSDUHQW IURP WKHPLFURJUDSKVRI WKH
FRDWLQJSRZGHUVVKRZQLQ)LJDWKH &U&1L&U6L SRZGHUSDUWLFOHVKDYH LUUHJXODUVKDSHGSDUWLFOHVRI
YDULDEOH VL]HV DQG VKDSHV 7KH SDUWLFOH VL]H GLVWULEXWLRQ RI WKH SRZGHU DV H[DPLQHG E\ WKH LPDJH DQDO\VLV RI WKH
VHFRQGDU\HOHFWURQPLFURJUDSKVDUHIRXQGWREH P ;5'SHDNVRIWKHSRZGHUUHYHDO WKDWSRZGHUKDVPDMRU
SHDNV RI Ȗ1L VROLG VROXWLRQ DQG &U& )LJ E 7KH VSUD\ SDUDPHWHUV ZHUH R[\JHQ IORZ UDWH OLWHUV SHU
PLQXWH  /30 IXHO /3* IORZ UDWH /30 DLU IORZ UDWH /30 VSUD\ GLVWDQFHDERXW  PP






)LJD 6FDQQLQJHOHFWURQPLFURJUDSKRI &U&1L&U6L SRZGHU E ;UD\GLIIUDFWLRQSDWWHUQVIRUSRZGHUDQGDVVSUD\HGFRDWLQJ





7KHXQFRDWHGDQG+92)FRDWHGVWHHOVZHUH VXEMHFWHG WR WKHUPRF\FOLFR[LGDWLRQ WHVWVDW& LQ VLOLFRQFDUELGH
WXEH IXUQDFH IRU  F\FOHV 7KH IXUQDFH ZDV FDOLEUDWHG WR DQ DFFXUDF\ RI & XVLQJ 3ODWLQXP3ODWLQXP
5KRGLXP WKHUPRFRXSOH ILWWHG ZLWK D WHPSHUDWXUH LQGLFDWRU 3K\VLFDO GLPHQVLRQV RI WKH VSHFLPHQV ZHUH WKHQ
PHDVXUHGZLWK WKHKHOSRIYHUQLHUFDOLSHU WRHYDOXDWH WKHLUVXUIDFHDUHDV$IWHUZDUGV WKHVSHFLPHQVZHUHZDVKHG










YDU\LQJ WKH UHTXLUHG QXPEHU RI SDVVHV 7KH WKLFNQHVV RI WKH FRDWLQJV KDV EHHQ IRXQG WR EH LQ WKH UDQJH RI 






7KHSORWVRIFXPXODWLYHZHLJKWJDLQPJFPDVD IXQFWLRQRI WLPHH[SUHVVHG LQQXPEHURIF\FOHVDUHVKRZQIRU
XQFRDWHGDQGFRDWHGVWHHOVLQ)LJVDDQGE7KHZHLJKWJDLQIRUWKH70'1DQG6XSHUIHUVWHHOVDWWKHHQG
RIF\FOHVDUHIRXQGWREHDQGPJFP UHVSHFWLYHO\&OHDUO\ WKH7VWHHOVKRZHGDPD[LPXP
ZHLJKW JDLQ GXULQJ WKH F\FOLF R[LGDWLRQ VWXGLHV DV FRPSDUHG WR0'1DQG6XSHUIHU VWHHOV 7KH WRWDOZHLJKW JDLQ
YDOXHVIRUWKHFRDWHG70'1DQGVXSHUIHUVWHHOVDWWKHHQGRIF\FOHVRIR[LGDWLRQVWXGLHVDUHIRXQGWREH
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D E
)LJ :HLJKWJDLQDUHDYVQXPEHURIF\FOHVSORWIRUD XQFRDWHG E&RDWHGVWHHOVVXEMHFWHGWRF\FOLFR[LGDWLRQLQDLUIRUF\FOHVDW&
7KHSORWRIZHLJKW JDLQ VTXDUHYHUVXV WLPH)LJD IRUXQFRDWHGVWHHOVVKRZV WKHREVHUYDEOHGHYLDWLRQ IURPWKH
SDUDEROLFUDWHODZIRU7VWHHOZKLFKLQGLFDWHWKDW WKHR[LGHILOPVZHUHSRRUO\SURWHFWLYHDW&,W LVHYLGHQW
IURPWKHSORW WKDW WKH0'1DQG6XSHUIHUVWHHOVIROORZHGSDUDEROLFEHKDYLRXU7KHSDUDEROLFUDWHFRQVWDQW.S ZDV
FDOFXODWHGE\DOLQHDUOHDVWVTXDUHDOJRULWKPIXQFWLRQLQWKHIRUPRIǻ:$  .Su WZKHUHǻ:$LVWKHZHLJKW
JDLQSHUXQLWDUHDDQGWLVWKHR[LGDWLRQWLPHLQVHFRQGV7KH.S IRUWKH70'1DQG6XSHUIHUVWHHOVDUH
îîî J FP V UHVSHFWLYHO\$OOWKHFRDWHGVWHHOV VKRZSDUDEROLFEHKDYLRXU)LJ
E DQG WKH.S IRU WKH FRDWHG70'1DQG6XSHUIHU VWHHOV DUH IRXQG WREH[ [ DQG
[ J FP V UHVSHFWLYHO\
D E
)LJ :HLJKWJDLQDUHD  YVQXPEHURIF\FOHVSORWIRUDXQFRDWHGVWHHOV EFRDWHGVWHHOVVXEMHFWHGWR R[LGDWLRQLQDLUIRU F\FOHVDW &
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;UD\'LIIUDFWLRQ$QDO\VLV
7KHYDULRXVSKDVHV LGHQWLILHG IURP WKH;UD\GLIIUDFWLRQSDWWHUQVRI WKH VXUIDFHR[LGH IRUPHGRQ+92) VSUD\HG
&U&1L&U6LFRDWHGVWHHOVDIWHUF\FOLFR[LGDWLRQLQDLUDW &IRUF\FOHVDUHVKRZQLQ)LJVD
DQGE7KHVXUIDFHR[LGHVRQFRDWHGVWHHOVZHUH &U21L26L2&U&&U&&U&1L&U2 DQG1L6L2
DORQJZLWK WKH IRUPDWLRQ RI LQWHUPHWDOOLFV OLNH&U1L DQG1L6L 7KH SUHVHQFH RI D ORZ LQWHQVLW\ SHDN RI&U2
LQGLFDWHV WKDW VRPH OLPLWHGR[LGDWLRQKDVRFFXUUHG DW WKH VXUIDFHRI WKH FRDWLQJEHIRUH WKHGHSRVLWLRQRI WKHQH[W




)LJ ;UD\GLIIUDFWLRQSDWWHUQVIRU &U&1L&U 6L FRDWHGVWHHOVXEMHFWHGWRF\FOLFR[LGDWLRQLQDLUIRUF\FOHVDW&D7
VWHHOE0'1DQG6XSHUIHUVWHHO






















RI JUDQXOHVZKLFK DUH DWWDFKHG WR HDFKRWKHU DWPDQ\SODFHV('$;DQDO\VLV RI FRDWHG7 VWHHO UHYHDOHG&U2
DQG1L2DVSULQFLSDOSKDVHVDORQJZLWKVPDOODPRXQWVRI&DQG6L2  DW3RLQW




)LJ 6XUIDFHVFDOHPRUSKRORJ\DQG('$;SRLQWDQDO\VLVIRU &U&1L&U6L FRDWHGVWHHOVVXEMHFWHGWRF\FOLFR[LGDWLRQLQDLUIRU
F\FOHVDW&D7VWHHOE6XSHUIHUVWHHO
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'HFDUEXUL]DWLRQRFFXUVGXHWRWKHR[LGDWLRQRI&U& SKDVHDQGIXUWKHUIRUPDWLRQRI&U& DQG&U& DVREVHUYHG
IURPWKH;5'DQDO\VLVRI FRDWHGVWHHOVDIWHUF\FOLFR[LGDWLRQLQDLUDW Û&IRUF\FOHV)LJ7KH&U& DQG
&U& SKDVHVIRUPHGDUHVXEMHFWHGWRIXUWKHUGHFDUEXUL]DWLRQUHDFWLRQVWRIRUP&U2 DVUHSRUWHGE\ .RUDEOHYHW DO
 7KH FDUELGHV QDPHO\ &U& &U& DQG &U& EDVHG RQ ;5' DQDO\VLV DUH UHSRUWHG LQ WKH OLWHUDWXUH
*XLOHPDQ\HWDO&UDZPHUHW DO  5XVVRDQG'RUIPDQQ 
7KHVXUIDFHVFDOHRIWKHFRDWHGVWHHOVVXEMHFWHGWRR[LGDWLRQLQDLUHQYLURQPHQWUHYHDOVWKHGLVWULEXWLRQRIJOREXOHV
ZKLFKDUHVFDWWHUHGLQWKHPLFURVWUXFWXUH7KH6XUIDFHVFDOHPRUSKRORJ\DQG('$;SRLQWDQDO\VLVIRU FRDWHG7
VWHHO)LJDLQGLFDWHV &U2 DQG1L2DWSRLQWDQG 1L2DQG&U2 DWSRLQW
ZLWKPLQRUDPRXQWVRI6L2 DQG&&RDWHGVXSHUIHUVWHHO )LJE LQGLFDWHV1L2DQG&U2 DWSRLQW




WKH FURVVVHFWLRQ VKRZV FKURPLXP ULFK HOHPHQWV DUH SUHVHQW LQ WKH XSSHUPRVW SDUW RI FRDWLQJ1LFNHO ULFK VSDOWV
ZKLWH DQG FKURPLXP DUH SUHVHQW DORQJ LQWHUVSODW UHJLRQ SRLQWV  DQG  7KH IRUPDWLRQ RI LQWHUPHWDOOLFV DQG
VSLQHOVOLNH&U1L1L6L1L&U2DQG1L6L2 LVGXHWRWKH FRH[LVWHQFHRI&U1L6LDQG2DFURVVWKHFURVV
VHFWLRQ RI WKH FRDWLQJ 7KH SURWHFWLYH R[LGHV RI &U 6L DQG 1L IRUPHG RQ WKH WRS RI WKH R[LGH VFDOH DFWV DV D
GLIIXVLRQEDUULHUWRWKHSHQHWUDWLRQRIR[LGL]LQJVSHFLHVLQWRWKHLQVLGHRIFRDWLQJ
7KHLPSURYHGSHUIRUPDQFHRI &U&1L&U6LFRDWLQJLQR[LGDWLRQHQYLURQPHQWDWKLJKWHPSHUDWXUHLV






HOHPHQW WKDW ZLOO IRUP WKH VFDOH LQ WKH FRDWLQJ PDWHULDO R[LGL]LQJ FRQGLWLRQV DQG DOOR\ PLFURVWUXFWXUH .RIVWDG
 %LUNVDQG 0HLHU ,WPD\EHFRQFOXGHGWKDWXQGHUWKHSUHVHQWLQYHVWLJDWLRQ&U&1L&U
6LFRDWLQJFDQSURYLGHDYHU\JRRGR[LGDWLRQUHVLVWDQFHDWKLJKWHPSHUDWXUH
 &RQFOXVLRQV
 +LJK YHORFLW\ R[\IXHO WKHUPDO VSUD\LQJ ZLWK R[\JHQ DQG OLTXLG SHWUROHXP JDV DV WKH IXHO JDV KDV EHHQ
VXFFHVVIXOO\XVHGWRGHSRVLW &U&1L&U6L DOOR\FRDWLQJVRQERLOHUWXEHVWHHOV 8QGHUWKHJLYHQVSUD\
SDUDPHWHUVVHHPLQJO\GHQVHODPLQDUVWUXFWXUHGFRDWLQJZLWKDQDYHUDJHWKLFNQHVVRIPPDQGSRURVLW\OHVV
WKDQKDVEHHQDFKLHYHG
 7KH;UD\GLIIUDFWLRQSDWWHUQV IRU DVVSUD\HG FRDWLQJ H[KLELWV DOPRVW VLPLODU SHDNV DV FRPSDUHG WR WKDW RI WKH
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